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The beach of De Panne is situated at the western part of 
the Belgian coast (location 1 in all figures). Between this 
beach and the French border lies ‘De Westhoek’ which 
is part of the 640 ha nature reserve, SPA (Special 
Protection Area) and SAC (Special Area of Conservation) 
‘Duinen en Bossen van de Panne’ (a). The Provincial 
Spatial Implementation Plan (PSIP) of De Panne covers 
the intertidal zone of the beach of De Panne (b).  
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of De Panne has 
a low to medium biological value (b). Because of the 
high coastal flood risk in the PSIP of De Panne, the 
beach at location A (b) received a dune nourishment (22 
000 m³ sand) in October 2011 while a beach 
nourishment (40 000 m³ sand – location B in b) was 
performed in front of the entire municipality of De 
Panne at the same time. 
 
All the following findings (c, e and f) are based on 28 
intertidal samples taken in autumn 1997, right in front 
of the municipality of De Panne (Speybroeck et al. 
2005). In total, 17 species were identified (d). All mean 
measured abiotic and biotic variables fell between the 
maximum and minimum values of the Belgian beaches 
(c). The median grain size decreased from MHW (250 





clearly the most dominant species in the intertidal zone 






INTERTIDAL SHALLOW SUBTIDAL 
1997 minimum maximum 1997 minimum maximum 
Beach elevation (m versus MLW) 2.85 ± 0.34 0.00 5.41 - -10.00 2.67 
Median grain size (µm) 198.51 ± 3.40 175.00 464.00 - 0.00 319.73 
Silt fraction (%) 0.00 ± 0.00 0.00 2.25 - 0.00 89.30 
Total organic matter (%) 0.61 ± 0.02 0.00 1.84 - 0.00 11.75 
Total organic carbon (%) 0.00 ± 0.00 0.00 19.00 - 0.00 4.85 
Carbonate content (%) 0.58 ± 0.09 0.00 36.68 - 0.00 36.10 
Species richness (number of species) 4.96 ± 0.36 0.00 19.00 - 0.00 28.00 
Abundance (number of individuals.m
-2
) 455.70 ± 162.21 0.00 3988.75 - 0.00 1949.32 
Biomass (g AFDW.m
-




Species list De Panne 
Bathyporeia pilosa Nephtys cirrosa 
Bathyporeia sarsi Nephtys hombergii 
Capitella capitata Pontocrates altamarinus 
Cumopsis goodsir Pygospio elegans 
Eteone longa Scolelepis squamata 
Eurydice affinis Spiophanes bombyx 
Eurydice pulchra Spio species 
Macoma balthica Urothoe poseidonis 








The beach of Schipgatduinen is situated in a 45 ha 
nature reserve at the western part of the Belgian coast 
(location 2 in all figures). This dune area is also a SAC 
(Special Area of Conservation) (a). The Provincial Spatial 
Implementation Plan (PSIP) of Koksijde covers the 
intertidal zone of this beach (b).  
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of 
Schipgatduinen has a low biological value (b). Due to the 
coastal flood risk at the beach of Schipgatduinen, the 
dune passage (location D in b) was elevated by 1 meter 
by means of a dune nourishment (3 000 m³), between 
January and April 2013.  
 
All the following findings (c, e and f) are based on 22 
intertidal samples taken in autumn 1997 (Speybroeck et 
al. 2005). In total, 17 species were identified (d). All 
mean measured abiotic and biotic variables fell between 
the maximum and minimum values of the Belgian 
beaches (c). The median grain size decreased from MHW 
(464 µm) to MLW (182.90 µm) (e) but the 4 highest 
samples (taken closest to the MHW) contained much 
coarser sediment (larger than 300 µm) than usually 
found on Belgian beaches. Scolelepis squamata was 








INTERTIDAL SHALLOW SUBTIDAL 
1997 minimum maximum 1997 minimum maximum 
Beach elevation (m versus MLW) 2.70 ± 0.30 0.00 5.41 - -10.00 2.67 
Median grain size (µm) 242.96 ± 19.70 175.00 464.00 - 0.00 319.73 
Silt fraction (%) 0.00 ± 0.00 0.00 2.25 - 0.00 89.30 
Total organic matter (%) 0.74 ± 0.03 0.00 1.84 - 0.00 11.75 
Total organic carbon (%) 0.00 ± 0.00 0.00 19.00 - 0.00 4.85 
Carbonate content (%) 0.47 ± 0.16 0.00 36.68 - 0.00 36.10 
Species richness (number of species) 4.64 ± 0.35 0.00 19.00 - 0.00 28.00 
Abundance (number of individuals.m
-
²) 63.21 ± 13.32 0.00 3988.75 - 0.00 1949.32 
Biomass (g AFDW.m
-





Species list Schipgatduinen 
Bathyporeia pelagica Nephtys cirrosa 
Bathyporeia pilosa Nephtys hombergii 
Bathyporeia sarsi Pontocrates altamarinus 
Capitella capitata Pygospio elegans 
Cumopsis goodsir Scolelepis squamata 
Eteone longa Spiophanes bombyx 
Eurydice affinis Spio species 
Eurydice pulchra Urothoe poseidonis 








The beach of Koksijde-Oostduinkerke is situated in front 
of the municipality of Oostduinkerke at the western part 
of the Belgian coast (location 3 in all figures). Although 
this beach is surrounded by nature reserves, SPAs 
(Special Protection Areas) and SACs (Special Areas of 
Conservation), it does not hold any conservation status 
(a). The Provincial Spatial Implementation Plan (PSIP) of 
Koksijde covers the intertidal zone of this beach (b).  
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of Koksijde-
Oostduinkerke has a low to medium biological value (b). 
Due to the coastal flood risk in the PSIP of Koksijde, the 
beach in front of the entire municipality of Koksijde 
(location C in b) and the beaches in all the coastal flood 
risk priority areas west of Koksijde received a beach 
nourishment (140 000 m³) in October 2011. No coastal 
defence activities were planned at the beach of Koksijde-
Oostduinkerke. 
 
All the following findings (c, d, f, g, h and i) are based on 
41 intertidal and 40 shallow subtidal samples taken 
during summer 2004 and autumn 2006 (Speybroeck et 
al. 2003; Welvaert et al. 2005): 
Koksijde-Oostduinkerke 2004 2006 
Intertidal zone 15 26 






In total, 27 intertidal and 46 shallow subtidal species 
were identified (e). All mean measured abiotic and biotic 
variables fell between the maximum and minimum 
values of the Belgian beaches (d). The median grain size 
decreased from MHW (320.54 µm, only value higher 
than 300 µm) to MLW (175 µm) while the shallow 
subtidal values fluctuated between 150 and 200 µm (c). 
The intertidal median grain size and abundance were 
always higher than the shallow subtidal values, both in 
2004 and 2006 (f and g). Moreover, the values in 2006 
were higher than the values in 2004. 
 
In the intertidal zone, Bathyporeia pilosa was clearly the 
most dominant species in 2006. However, Scolelepis 
squamata was the only dominant intertidal species 
appearing in both studied years. In the shallow subtidal 
zone of Koksijde-Oostduinkerke, Spio species dominated 
in 2004 although Lanice conchilega is the only shallow 
subtidal dominant species appearing in both studied 
years. Cirratulidae species, Ensis juveniles and Macoma 
balthica juveniles were not present in the shallow 











INTERTIDAL SHALLOW SUBTIDAL 
2004 2006 minimum maximum 2004 2006 minimum maximum 
Beach elevation (m versus MLW) 1.75 ± 0.12 3.02 ± 0.21 0.00 5.41 -8.25 ± 0.32 -4.12 ± 0.17 -10.00 2.67 
Median grain size (µm) 189.13 ± 4.60 205.41 ± 6.38 175.00 464.00 185.07 ± 2.10 194.18 ± 1.79 0.00 319.73 
Silt fraction (%) 0.007 ± 0.007 0.001 ± 0.00 0.00 2.25 0.19 ± 0.13 3.80 ± 1.36 0.00 89.30 
Total organic matter (%) 0.15 ± 0.01 0.00 ± 0.00 0.00 1.84 0.24 ± 0.04 0.00 ± 0.00 0.00 11.75 
Total organic carbon (%) 0.15 ± 0.02 1.43 ± 0.08 0.00 19.00 0.20 ± 0.03 1.25 ± 0.03 0.00 4.85 
Carbonate content (%) 12.37 ± 0.77 12.54 ± 0.51 0.00 36.68 10.02 ± 0.40 10.92 ± 0.21 0.00 36.10 
Species richness (number of species) 4.67 ± 0.29 3.73 ± 0.26 0.00 19.00 6.60 ± 0.70 8.13 ± 0.53 0.00 28.00 
Abundance (number of individuals.m
-
²) 49.09 ± 10.58 146.92 ± 31.04 0.00 3988.75 25.76 ± 2.21 58.91 ± 8.75 0.00 1949.32 
Biomass (g AFDW.m
-




Species list Koksijde-Oostduinkerke 
Intertidal Shallow subtidal 
Abra alba Macoma balthica Abra alba Eteone longa Nephtys species 
Bathyporeia elegans Magelona species Angulus fabula Gammarus species Oligochaeta species 
Bathyporeia pilosa Nemertea species Angulus tenuis Glycera species Owenia fusiformis 
Bathyporeia sarsi Nephtys assimilis Aphelochaeta marioni Haustorius arenarius Pariambus typicus 
Cerastoderma edule Nephtys cirrosa Atylus falcatus Jassa falcata Pontocrates altamarinus 
Corophium species Nephtys hombergii Atylus swammerdami Lagis koreni Pontocrates arenarius 
Cumopsis goodsir Nephtys juveniles Autolytus species Lanice conchilega Sagitta species 
Donax vittatus Pontocrates altamarinus Bathyporeia elegans Macoma balthica Scoloplos armiger 
Eteone flava Scoloplos armiger Bathyporeia pelagica Magelona species Scolelepis squamata 
Eteone longa Scolelepis squamata Bathyporeia sarsi Microprotopus maculatus Sigalion mathildae 
Eurydice affinis Spiophanes bombyx Capitella capitata Mysella bidentata Spiophanes bombyx 
Eurydice pulchra Spio species Cumopsis goodsir Nemertea species Spio species 
Gammarus species Urothoe poseidonis Diogenes pugilator Nephtys assimilis Spisula subtruncata 
Lanice conchilega  Donax vittatus Nephtys cirrosa Urothoe poseidonis 
  
Ensis directus Nephtys hombergii  

















The beach of Nieuwpoort is situated in front of the 
municipality of Nieuwpoort at the western side of the 
fairway to Nieuwpoort (location 4 in all figures). It does 
not hold any conservation status (a). The Provincial 
Spatial Implementation Plan (PSIP) of Nieuwpoort-
Koksijde covers the intertidal zone of this beach (b).  
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of Nieuwpoort 
has a medium to high biological value (b). There is no 
coastal flood risk at the beach of Nieuwpoort and only 
maintenance beach nourishments high up on the beach 
are regularly planned to maintain the width of the 
touristic dry beach zone. 
 
All the following findings (c, d, f, g, h and i) are based on 
138 intertidal and 135 shallow subtidal samples taken in 
2008 and in spring (S) and autumn (A) of 2009, 2010 and 
2011 (Vanden Eede et al. 2008; 2010; 2011 and 2013): 
Nieuwpoort 
2008 2009 2010 2011 
S S A S A S A 
Intertidal zone 26 26 26 15 15 15 15 
Shallow subtidal zone 25 25 25 15 15 15 15 
 
In total, 43 intertidal and 65 shallow subtidal species 
were identified (e). All mean measured abiotic and biotic 
variables fell between the maximum and minimum 





decreased from MHW (309.75 µm, only value higher 
than 300 µm) to MLW (173.21 µm) while the shallow 
subtidal values fluctuated between 150 and 250 µm (c).  
Seven very low values (< 150 µm) were detected in the 
shallow subtidal zone during autumn 2011. The 
intertidal median grain size was always higher than the 
shallow subtidal values. In autumn, the shallow subtidal 
abundance was always much higher than the intertidal 
abundance while in spring the values were quite similar. 
2008 and autumn 2011 were the only exceptions. In 
these years, the intertidal values were higher than the 
shallow subtidal ones (f and g).  
 
In the intertidal zone, Bathyporeia pilosa and 
Bathyporeia sarsi were clearly the most dominant 
species in all years (h), followed by Scolelepis squamata. 
Spiophanes bombyx was bearly found in the intertidal 
zone of Nieuwpoort. In the shallow subtidal zone, Ensis 
juveniles showed extreme peak values in autumn 2009 
(6107.60 ± 978.77 individuals.m-²) and autumn 2010 
(5630.93 ± 1208.57 individuals.m-²). These values are not 
shown in figure i to allow for a better interpretation of 
the remaining abundance values. In autumn 2010, 
Cirratulidae species and Macoma balthica juveniles were 
the most dominant species while Spio species 
dominated in autumn 2011. Only Lanice conchilega was 























2008 2009 2010 2011 minimum maximum 
Beach elevation (m versus MLW) 2.65 ± 0.22 1.89 ± 0.22 1.99 ± 0.14 2.49 ± 0.26 2.04 ± 0.20 2.12 ± 0.30 2.61 ± 0.23 0.00 5.41 
Median grain size (µm) 206.35 ± 3.55 197.53 ± 3.02 196.24 ± 2.83 201.75 ± 5.32 259.69 ± 4.35 202.29 ± 5.63 206.81 ± 8.25 175.00 464.00 
Silt fraction (%) 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 2.25 
Total organic matter (%) 0.28 ± 0.01 0.65 ± 0.03 0.62 ± 0.02 0.70 ± 0.02 0.52 ± 0.03 0.58 ± 0.04 0.53 ± 0.03 0.00 1.84 
Total organic carbon (%) 1.43 ± 0.05 1.34 ± 0.06 1.03 ± 0.11 0.27 ± 0.11 0.15 ± 0.05 0.17 ± 0.01 0.06 ± 0.01 0.00 19.00 
Carbonate content (%) 11.90 ± 0.39 11.13 ± 0.52 12.21 ± 1.03 10.36 ± 0.83 11.69 ± 1.32 11.22 ± 1.01 9.77 ± 0.59 0.00 36.68 
Species richness (number of species) 3.62 ± 0.36 4.67 ± 0.36 3.77 ± 0.36 5.40 ± 0.32 6.73 ± 0.34 6.00 ± 0.69 4.73 ± 0.47 0.00 19.00 
Abundance (number of individuals.m
-
²) 178.38 ± 51.61 67.46 ± 12.30 92.76 ± 21.28 54.24 ± 10.68 133.18 ± 49.23 136.98 ± 52.83 101.99 ± 33.75 0.00 3988.75 
Biomass (g AFDW.m
-
²) 0.53 ± 0.14 0.59 ± 0.10 0.19 ± 0.06 0.67 ± 0.18 0.51 ± 0.07 0.71 ± 0.15 0.79 ± 0.16 0.00 6.95 
  
SHALLOW SUBTIDAL 
2008 2009 2010 2011 minimum maximum 
Beach elevation (m versus MLW) -2.63 ± 0.38 -2.43 ± 0.53 -2.33 ± 0.55 -3.49 ± 0.48 -3.57 ± 0.41 -3.75 ± 0.39 -3.44 ± 0.38 0.00 5.41 
Median grain size (µm) 186.48 ± 2.01 182.33 ± 2.38 181.50 ± 2.03 182.32 ± 2.57 244.79 ± 4.31 137.51 ± 14.47 178.84 ± 4.30 175.00 464.00 
Silt fraction (%) 0.00 ± 0.00 1.51 ± 1.44 0.75 ± 0.42 0.67 ± 0.47 2.18 ± 0.86 22.93 ± 6.80 2.85 ± 2.26 0.00 2.25 
Total organic matter (%) 0.38 ± 0.04 1.37 ± 0.07 1.61 ± 0.25 2.10 ± 0.22 1.59 ± 0.12 4.96 ± 0.94 1.84 ± 0.35 0.00 1.84 
Total organic carbon (%) 1.32 ± 0.01 1.10 ± 0.05 0.18 ± 0.02 0.29 ± 0.07 0.18 ± 0.03 0.74 ± 0.15 0.08 ± 0.05 0.00 19.00 
Carbonate content (%) 11.04 ± 0.12 9.19 ± 0.39 9.92 ± 0.28 8.75 ± 0.52 8.93 ± 0.30 14.74 ± 1.19 9.11 ± 0.37 0.00 36.68 
Species richness (number of species) 7.36 ± 0.53 6.88 ± 0.45 10.48 ± 0.91 8.60 ± 0.86 15.20 ± 1.21 12.60 ± 0.88 17.60 ± 1.31 0.00 19.00 
Abundance (number of individuals.m
-
²) 67.37 ± 9.70 63.59 ± 9.34 560.49 ± 90.83 47.40 ± 7.64 516.61 ± 100.29 116.03 ± 19.86 174.07 ± 17.82 0.00 3988.75 
Biomass (g AFDW.m
-













Species list Nieuwpoort 
Intertidal Shallow subtidal 
Abra alba Magelona species Abra alba Ensis species Nephtys hombergii 
Arenicola marina Nemertea species Ampharetidae species Eteone flava Nereis longissima 
Bathyporeia pelagica Nephtys caeca Angulus fabula Eteone longa Oligochaeta species 
Bathyporeia pilosa Nephtys cirrosa Angulus tenuis Eumida sanguinea Owenia fusiformis 
Bathyporeia sarsi Nephtys hombergii Arenicola marina Eumida juveniles Pariambus typicus 
Capitella capitata Nephtys juveniles Atylus swammerdami Eurydice pulchra Pholoe minuta 
Cirratulidae species Oligochaeta species Autolytus species Gammarus species Phyllodoce species 
Corophium species Owenia fusiformis Bathyporeia pelagica Glycera species Polydora species 
Cumopsis goodsir Pariambus typicus Bathyporeia pilosa Haustorius arenarius Pontocrates altamarinus 
Diogenes pugilator Phyllodoce species Bathyporeia sarsi Heteromastus filiformis Pontocrates arenarius 
Donax vittatus Polydora species Bodotria pulchella Iphinoe trispinosa Pseudocuma longicorne 
Ensis juveniles Pseudocuma longicornis Capitella capitata Jassa falcata Pygospio elegans 
Eteone flava Pygospio elegans Cirratulidae species Jassa species Scoloplos armiger 
Eteone longa Scolelepis squamata Corophium species Lagis koreni Sigalion mathildae 
Eurydice affinis Spiophanes bombyx Cumopsis goodsir Lanice conchilega Spiophanes bombyx 
Eurydice pulchra Spionidae species Diastylis bradyi Macoma balthica Spionidae species 
Glycera species Spio species Diastylis rathkei Macoma balthica juveniles Spio species 
Heteromastus filiformis Talitrus saltator Diogenes pugilator Magelona species Spisula subtruncata 
Jassa herdmani Urothoe brevicornis Donax vittatus Nemertea species Urothoe brevicornis 
Lanice conchilega Urothoe poseidonis Donax vittatus juveniles Nephtys assimilis Urothoe poseidonis 
Macoma balthica  Urothoe pulchella Ensis directus Nephtys caeca Urothoe pulchella 






















The beach of Middelkerke is situated in front of the 
municipality of Middelkerke (location 5 in all figures). It 
does not hold any conservation status but it is located in 
front of a Special Area of Conservation (SAC) (a). The 
Provincial Spatial Implementation Plan (PSIP) of 
Middelkerke covers the intertidal zone of this beach (b).  
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of Middelkerke 
has a low biological value (b). Due to the coastal flood 
risk in the PSIP of Middelkerke, all flood risk priority 
areas will receive a huge beach nourishment (1 700 000 
m³ - location E in b) after October 2013. In front of the 
casino of Middelkerke, a storm wall and a wave 
dampening extension will be built to further heighten 
the coastal defence level.  
 
All the following findings (c, d, f, g, h and i) are based on 
59 intertidal and 58 shallow subtidal samples taken in 
2002, 2004 and 2006 (Speybroeck et al. 2003; Welvaert 
2005; Van Ginderdeuren et al. 2007): 
Middelkerke 2002 2004 2006 
Intertidal zone 18 15 26 
Shallow subtidal zone 18 15 25 
 
In total, 44 intertidal and 49 shallow subtidal species 





variables fell between the maximum and minimum values 
of the Belgian beaches (d). The median grain size 
decreased from MHW (335.58 µm) to MLW (193.55 µm) 
while the shallow subtidal values fluctuated between 150 
and 200 µm (c). Six intertidal samples had a median grain 
size higher than 300 µm (1 in 2002 and 5 in 2003). The 
intertidal median grain size and abundance were always 
higher than the shallow subtidal values. In 2004, the 
abundance value was half of the 2002 value while the 
value in 2006 was tripled compared to the 2004 value (f 
and g). 
 
In the intertidal zone, Scolelepis squamata was clearly the 
most dominant species in all years. Spiophanes bombyx 
was the only dominant species found in 2004 while 
Bathyporeia pilosa was bearly found in the intertidal zone 
of Middelkerke. In the shallow subtidal zone, Lanice 
conchilega was the only dominant species appearing in all 
three studied years. It was clearly the most dominant 
species in 2002 and 2004 but in 2006, Spio species 
became the most dominant shallow subtidal species. Ensis 
juveniles and Macoma balthica juveniles were not present 








2002 2004 2006 minimum maximum 
Beach elevation (m versus MLW) 2.38 ± 0.23 1.70 ± 0.10 2.84 ± 0.25 0.00 5.41 
Median grain size (µm) 254.53 ± 6.15 245.07 ± 7.60 263.73 ± 7.61 175.00 464.00 
Silt fraction (%) 0.03 ± 0.03 0.00 ± 0.00 0.00 ± 0.00 0.00 2.25 
Total organic matter (%) 0.43 ± 0.02 0.10 ± 0.01 0.00 ± 0.00 0.00 1.84 
Total organic carbon (%) 0.00 ± 0.00 0.11 ± 0.01 1.47 ± 0.14 0.00 19.00 
Carbonate content (%) 0.00 ± 0.00 10.70 ± 0.89 13.10 ± 0.69 0.00 36.68 
Species richness (number of species) 3.61 ± 0.20 4.67 ± 1.25 3.58 ± 0.24 0.00 19.00 
Abundance (number of individuals.m
-
²) 50.09 ± 6.50 25.80 ± 6.08 68.58 ± 20.03 0.00 3988.75 
Biomass (g AFDW.m
-
²) 0.00 ± 0.00 0.71 ± 0.23 0.50 ± 0.15 0.00 6.95 
  
SHALLOW SUBTIDAL 
2002 2004 2006 minimum maximum 
Beach elevation (m versus MLW) -3.41 ± 0.47 -2.74 ± 0.16 -2.08 ± 0.19 0.00 5.41 
Median grain size (µm) 176.81 ± 2.25 170.50 ± 0.65 175.17 ± 0.78 175.00 464.00 
Silt fraction (%) 3.89 ± 1.30 0.08 ± 0.01 1.10 ± 0.35 0.00 2.25 
Total organic matter (%) 0.95 ± 0.28 0.13 ± 0.004 0.00 ± 0.00 0.00 1.84 
Total organic carbon (%) 0.00 ± 0.00 0.11 ± 0.01 1.37 ± 0.05 0.00 19.00 
Carbonate content (%) 0.00 ± 0.01 9.57 ± 0.35 11.99 ± 0.16 0.00 36.68 
Species richness (number of species) 8.73 ± 0.65 2.50 ± 0.67 6.56 ± 0.49 0.00 19.00 
Abundance (number of individuals.m
-
²) 42.20 ± 4.62 12.55 ± 0.99 44.60 ± 2.59 0.00 3988.75 
Biomass (g AFDW.m
-














Species list Middelkerke 
Intertidal Shallow subtidal 
Abra alba Macoma balthica Abra alba Glycera species Spiophanes bombyx 
Angulus fabula Magelona species Actinaria species Haustorius arenarius Spio species 
Aphelochaeta marioni Mysella bidentata Angulus fabula Iphinoe trispinosa Spisula subtruncata 
Bathyporeia pelagica Mytilus edulis Arenicola marina Lanice conchilega Talitrus saltator 
Bathyporeia pilosa Nemertea species Atylus falcatus Macoma balthica Urothoe poseidonis 
Bathyporeia sarsi Nephtys cirrosa Atylus swammerdami Magelona species  
Capitella capitata Nephtys hombergii Autolytus species Microprotopus maculatus 
 Chaetozone setosa Nephtys juveniles Bathyporeia elegans Mysella bidentata 
 Corophium species Nereis longissima Bathyporeia guilliamsoniana Nemertea species 
 Cumopsis goodsir Oligochaeta species Bathyporeia pelagica Nephtys caeca 
 Diogenes pugilator Owenia fusiformis Bathyporeia sarsi Nephtys cirrosa 
 Donax vittatus Paraonis fulgens Capitella capitata Nephtys hombergii 
 Ensis directus Poecilochaetus serpens Cirratulidae species Nephtys juveniles 
 Eteone longa Pontocrates arenarius Cumopsis goodsir Nephtys species 
 Eumida juveniles Pygospio elegans Diastylis bradyi Nereis longissima 
 Eurydice affinis Sagitta species Diastylis rathkei Pariambus typicus 
 Eurydice pulchra Scoloplos armiger Diogenes pugilator Phyllodoce species 
 Gammarus species Scolelepis squamata Donax vittatus Pontocrates altamarinus 
 Glycera species Sigalion mathildae Donax vittatus juveniles Pontocrates arenarius 
 Heteromastus filiformis Spiophanes bombyx Ensis directus Pseudocuma longicorne 
 Lagis koreni Spio species Eteone longa Scoloplos armiger 























The beach of Raversijde is situated in between the 
beaches of Middelkerke and Mariakerke (location 6 in all 
figures). It does not hold any conservation status but it is 
located in front of protected dunes and a Special Area of 
Conservation (SAC) (a). The intertidal zone of this beach is 
not covered by any Provincial Spatial Implementation Plan 
(PSIP) (b).  
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of Raversijde has 
a very low to low biological value (b). Due to the coastal 
flood risk at the beach of Raversijde and in the PSIP of 
Oostende, the entire area will receive coastal defence 
measures. Between Raversijde and the fairway of 
Oostende, a huge beach nourishment is planned (1 500 
000 m³ - location F in b) after September 2013. A storm 
wall will be built where the tram rails lie on the dyke. 
 
All the following findings (c, e and f) are based on 20 
intertidal samples taken in autumn 1997, at the beach of 
Raversijde (Speybroeck et al. 2005). In total, 16 species 
were identified (d). All mean measured abiotic and biotic 
variables fell between the maximum and minimum values 
of the Belgian beaches (c). The median grain size 
decreased from MHW (225.10 µm) to MLW (195 µm) (e) 
and Bathyporeia sarsi was clearly the most dominant 








INTERTIDAL SHALLOW SUBTIDAL 
1997 minimum maximum 1997 minimum maximum 
Beach elevation (m versus MLW) 2.57 ± 0.24 0.00 5.41 - -10.00 2.67 
Median grain size (µm) 210.89 ± 2.15 175.00 464.00 - 0.00 319.73 
Silt fraction (%) 0.00 ± 0.00 0.00 2.25 - 0.00 89.30 
Total organic matter (%) 0.57 ± 0.03 0.00 1.84 - 0.00 11.75 
Total organic carbon (%) 0.00 ± 0.00 0.00 19.00 - 0.00 4.85 
Carbonate content (%) 0.42 ± 0.07 0.00 36.68 - 0.00 36.10 
Species richness (number of species) 7.20 ± 0.35 0.00 19.00 - 0.00 28.00 
Abundance (number of individuals.m
-
²) 196.10 ± 43.07 0.00 3988.75 - 0.00 1949.32 
Biomass (g AFDW.m
-






Species list Raversijde 
Arenicola marina Magelona species 
Bathyporeia pilosa Nephtys cirrosa 
Bathyporeia sarsi Nephtys hombergii 
Capitella capitata Psammodrilus balanoglossoides 
Cumopsis goodsir Pygospio elegans 
Eteone longa Scolelepis squamata 
Eurydice affinis  Spiophanes bombyx 







The beach of Mariakerke is situated in front of the 
western part of the municipality of Oostende, named 
Mariakerke (location 7 in all figures). It does not hold any 
conservation status and is regarded as a touristic beach 
area (a). The Provincial Spatial Implementation Plan 
(PSIP) of Oostende covers the intertidal zone of this 
beach (b).  
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of Mariakerke 
has a very low biological value (b). Due to the coastal 
flood risk in the PSIP of Oostende, the entire area will 
receive coastal defence measures. Between Raversijde 
and the fairway of Oostende, a huge beach nourishment 
is planned (1 500 000 m³ - location F in b) after 
September 2013. A storm wall will be built where the 
tram rails lie on the dyke and the slope of the sea dyke 
will be altered in the touristic beach area of Mariakerke. 
In front of Mariakerke, a foreshore nourishment is 
planned in the shallow subtidal zone, after October 
2013.  
 
All the following findings (c, e, f and g) are based on 15 
intertidal and 15 shallow subtidal samples taken in 
autumn 2011 (2011 A), at the beach of Mariakerke 
(Vanden Eede et al. 2013). In total, 10 intertidal and 32 





measured abiotic and biotic variables fell between the 
maximum and minimum values of the Belgian beaches 
ed). The median grain size decreased from MHW (419.03 
µm) to MLW (247.14 µm) while the shallow subtidal 
values fluctuated between 150 and 250 µm (c). Eleven of 
the 15 intertidal samples had a median grain size higher 
than 300 µm (the highest 10 samples and the lowest 
sample in the intertidal zone). One very low value (< 150 
µm) was detected in the shallow subtidal zone. The 
intertidal median grain size (344.64 ± 13.12 µm) and 
abundance (204.08 ± 130.40 individuals.m-²) were higher 
than the shallow subtidal values (191.22 ± 7.86 µm; 
166.05 ± 38.61 individuals.m-²).  
 
In the intertidal zone, Scolelepis squamata was clearly 
the most dominant species. Bathyporeia pilosa, Eurydice 
pulchra and Spiophanes bombyx were not present in the 
intertidal zone of Mariakerke. In the shallow subtidal 
zone, Spio species was clearly the most dominant 
species. Ensis juveniles and Macoma balthica juveniles 











Species list Mariakerke 
Intertidal Shallow subtidal 
Bathyporeia pelagica Abra alba Ensis species Nereis longissima 
Bathyporeia sarsi Atylus falcatus Eteone longa Owenia fusiformis 
Cumopsis goodsir Atylus swammerdami Glycera species Pholoe minuta 
Eteone flava Autolytus species Heteromastus filiformis Phyllodoce species 
Eteone longa Bathyporeia pelagica Jassa herdmani Pontocrates altamarinus 
Haustorius arenarius Capitella capitata Lanice conchilega Scoloplos armiger 
Nemertea species Cirratulidae species Macoma balthica Scolelepis squamata 
Nephtys cirrosa Corophium species Magelona species Spiophanes bombyx 
Oligochaeta species Cumopsis goodsir Nemertea species Spio species 
Scolelepis squamata Diogenes pugilator Nephtys cirrosa Urothoe poseidonis 









INTERTIDAL SHALLOW SUBTIDAL 
2011 minimum maximum 2011 minimum maximum 
Beach elevation (m versus MLW) 2.12 ± 0.21 0.00 5.41 -3.69 ± 0.57 -10.00 2.67 
Median grain size (µm) 344.64 ± 13.12 175.00 464.00 191.22 ± 7.86 0.00 319.73 
Silt fraction (%) 0.00 ± 0.00 0.00 2.25 3.96 ± 1.89 0.00 89.30 
Total organic matter (%) 0.62 ± 0.05 0.00 1.84 1.40 ± 0.29 0.00 11.75 
Total organic carbon (%) 0.08 ± 0.01 0.00 19.00 0.18 ± 0.04 0.00 4.85 
Carbonate content (%) 13.97 ± 1.47 0.00 36.68 9.42 ± 0.63 0.00 36.10 
Species richness (number of species) 2.53 ± 0.34 0.00 19.00 10.13 ± 1.08 0.00 28.00 
Abundance (number of individuals.m
-
²) 204.08 ± 130.40 0.00 3988.75 166.05 ± 38.61 0.00 1949.32 
Biomass (g AFDW.m
-












The beach of Oostende-Center is situated in front of the 
municipality of Oostende, at the western side of the 
fairway to Oostende (location 8 in all figures). It does not 
hold any conservation status and is regarded as a touristic 
beach area (a). The Provincial Spatial Implementation Plan 
(PSIP) of Oostende covers the intertidal zone of this beach 
(b).  
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of Oostende-
Center has a very low to medium biological value (b). Due 
to the high coastal flood risk at the beach of Oostende-
Center, it was nourished with coarse offshore sediment in 
June 2004 (600 000 m³), spring 2005 (100 000 m³), spring 
and autumn 2007 (each 75 000 m³), autumn 2008 (75 000 
m³), spring 2010 (75 000 m³) and autumn 2011 (75 000 
m³). Between Raversijde and the fairway of Oostende, a 
huge beach nourishment is planned (1 500 000 m³ - 
location F in b) after September 2013.  
 
All the following findings (c, d, f, g, h and i) are based on 
103 intertidal and 112 shallow subtidal samples taken in 
2002, 2004 and 2006 (Speybroeck et al. 2003; Welvaert 
2005; Van Ginderdeuren et al. 2007): 
 Oostende-Center 2002 2004 2006 
Intertidal zone 33 45 25 
Shallow subtidal zone 42 45 25 Middelkerke 2002 2004 2006 
Intertidal zone 33 45 25 





In total, 29 intertidal and 59 shallow subtidal species were 
identified (e). All mean measured abiotic and biotic 
variables fell between the maximum and minimum values 
of the Belgian beaches (d). The median grain size 
decreased from MHW (594.24 µm) to MLW (184 µm) 
while the shallow subtidal values fluctuated between 150 
and 200 µm (c). 25 intertidal samples had a median grain 
size higher than 300 µm (4 in 2002: 2 in 2004; 19 in 2006). 
One very low value (< 150 µm) and two null values were 
detected in the shallow subtidal zone. The intertidal 
median grain size was always higher than the shallow 
subtidal values, with a peak value in 2006 (397.44 ± 14.85 
µm). In 2002 and 2006, the intertidal abundance value 
was respectively four and three times higher than the 
shallow subtidal value. In 2004 however, the shallow 
subtidal value was three times higher than the intertidal 
value (f and g). 
 
In the intertidal zone, Scolelepis squamata was clearly the 
most dominant species in all years. Only in 2002, 
Bathyporeia pilosa was found in very low abundance in 
the intertidal zone of Oostende-Center. In the shallow 
subtidal zone, Lanice conchilega was the most dominant 
species in 2002 and 2004 while Cirratulidae species 
dominated in 2006. Ensis juveniles and Macoma balthica 







2002 2004 2006 minimum maximum 
Beach elevation (m versus MLW) 2.51 ± 0.21 1.67 ± 0.05 2.54 ± 0.18 0.00 5.41 
Median grain size (µm) 245.38 ± 6.57 223.16 ± 5.44 397.44 ± 14.85 175.00 464.00 
Silt fraction (%) 0.009 ± 0.009 0.003 ± 0.002 0.003 ± 0.003 0.00 2.25 
Total organic matter (%) 0.51 ± 0.05 0.09 ± 0.003 0.00 ± 0.00 0.00 1.84 
Total organic carbon (%) 0.00 ± 0.00 0.25 ± 0.03 2.08 ± 0.30 0.00 19.00 
Carbonate content (%) 0.00 ± 0.00 15.55 ± 0.69 16.86 ± 1.57 0.00 36.68 
Species richness (number of species) 3.19 ± 0.27 3.60 ± 0.24 1.79 ± 0.21 0.00 19.00 
Abundance (number of individuals.m
-
²) 118.08 ± 36.12 46.87 ± 8.42 139.96 ± 53.13 0.00 3988.75 
Biomass (g AFDW.m
-
²) 0.00 ± 0.00 0.34 ± 0.06 0.12 ± 0.03 0.00 6.95 
  
SHALLOW SUBTIDAL 
2002 2004 2006 minimum maximum 
Beach elevation (m versus MLW) -3.72 ± 0.27 -6.33 ± 0.32 -4.55 ± 0.25 0.00 5.41 
Median grain size (µm) 174.47 ± 6.46 172.42 ± 1.12 185.85 ± 1.37 175.00 464.00 
Silt fraction (%) 7.26 ± 1.47 0.96 ± 0.18 4.48 ±  1.03 0.00 2.25 
Total organic matter (%) 0.77 ± 0.07 0.32 ± 0.04 0.00 ± 0.00 0.00 1.84 
Total organic carbon (%) 0.00 ± 0.00 0.35 ± 0.04 1.30 ± 0.06 0.00 19.00 
Carbonate content (%) 0.00 ± 0.01 12.57 ± 0.47 11.99 ± 0.24 0.00 36.68 
Species richness (number of species) 6.36 ± 0.36 8.19 ± 0.52 8.12 ± 0.62 0.00 19.00 
Abundance (number of individuals.m
-
²) 31.15 ± 2.14 141.35 ± 29.44 48.04 ± 3.54 0.00 3988.75 
Biomass (g AFDW.m
-














Species list Oostende-Center 
Intertidal Shallow subtidal 
Actinaria species Nephtys cirrosa Abra alba Donax vittatus Nephtys cirrosa 
Arenicola marina Nephtys hombergii Actinaria species Donax vittatus juveniles Nephtys hombergii 
Bathyporeia elegans Nephtys juveniles Angulus fabula Ensis directus Nephtys juveniles 
Bathyporeia guilliamsoniana Polydora species Angulus tenuis Eteone longa Nephtys species 
Bathyporeia pelagica Pontocrates arenarius Aphelochaeta marioni Eumida sanguinea Nereis longissima 
Bathyporeia pilosa Pygospio elegans Arenicola marina Eumida juveniles Notomastus latericeus 
Bathyporeia sarsi Scolelepis squamata Atylus falcatus Eurydice pulchra Oligochaeta species 
Capitella capitata Spiophanes bombyx Atylus swammerdami Gammarus species Phyllodoce species 
Corophium species Urothoe poseidonis Autolytus species Glycera species Polydora species 
Cumopsis goodsir 
 
Bathyporeia guilliamsoniana Iphinoe trispinosa Pontocrates altamarinus 
Ensis directus 
 
Bathyporeia pelagica Lagis koreni Pseudocuma longicorne 
Eteone flava 
 
Bathyporeia sarsi Lanice conchilega Pygospio elegans 
Eteone longa 
 
Capitella capitata Macoma balthica Scoloplos armiger 
Eurydice pulchra 
 
Chaetozone setosa Magelona species Scolelepis squamata 
Haustorius arenarius 
 
Cirratulidae species Malmgreniella juveniles Spiophanes bombyx 
Iphinoe trispinosa 
 
Corophium species Microprotopus maculatus Spionidae species 
Lanice conchilega 
 
Cumopsis goodsir Mysella bidentata Spio species 
Magelona species 
 
Diastylis bradyi Mytilus edulis Spisula subtruncata 
Malmgreniella juveniles 
 
Diastylis rathkei Nemertea species Urothoe poseidonis 


























Oostende-Fairway is situated in the fairway of Oostende 
(location 9 in all figures). It is the only sampling location 
that is not situated on a beach. It falls within the marine 
Special Area of Conservation (SAC) and the marine Special 
Protection Area 1 (SPA1). No Provincial Spatial 
Implementation Plan (PSIP) covers this sampling location 
(b) and it does not fall within the area of  the marine 
biological valuation map of the shallow Belgian coastal 
zone.  
 
Ostend has an active harbour which needs regular 
maintenance. A large amount of structural harbour works 
and dredging activities have been and are being executed 
to create a deeper and wider shipping lane, e.g. 
elongation of the harbour jetties. Due to the coastal flood 
risk in the PSIP of Oostende, the entire area will receive 
coastal defence measures in the following years, even the 
harbour area.  
 
All the following findings (c, e and f) are based on 27 
shallow subtidal samples taken in 2004 (15 samples) and 
2006 (12 samples) (Welvaert 2005; Van Ginderdeuren et 
al. 2007). 
 
In total, 30 shallow subtidal species were identified (e). All 
mean measured abiotic and biotic variables fell between 





(d). The shallow subtidal median grain size fluctuated 
between 150 and 250 µm (e). Four very low values (< 150 
µm) were detected in the shallow subtidal zone in 2006.  
The shallow subtidal median grain size and abundance 
were higher in 2004 (198.87 ± 2.99 µm; 38.91 ± 5.30 
individuals.m-²) than in 2006 (159.26 ± 20.69 µm; 25.56 ± 
3.04 individuals.m-²). 
 
In the shallow subtidal zone, Spio species was the most 
dominant species in 2004 while Cirratulidae species 
dominated in 2006. Ensis juveniles and Macoma balthica 
juveniles were not present in the shallow subtidal samples 







SHALLOW SUBTIDAL  
2004 2006 minimum maximum 
Beach elevation (m versus MLW) -6.25 ± 0.29 -6.73 ± 0.30 0.00 5.41 
Median grain size (µm) 198.87 ± 2.99 159.26 ± 20.69 175.00 464.00 
Silt fraction (%) 0.81 ± 0.16 23.99 ± 6.73 0.00 2.25 
Total organic matter (%) 0.34 ± 0.04 0.00 ± 0.00 0.00 1.84 
Total organic carbon (%) 0.30 ± 0.05 2.02 ± 0.36 0.00 19.00 
Carbonate content (%) 9.27 ± 0.40 13.52 ± 1.16 0.00 36.68 
Species richness (number of species) 6.80 ± 0.63 4.25 ± 0.52 0.00 19.00 
Abundance (number of individuals.m
-
²) 38.91 ± 5.30 25.56 ± 3.04 0.00 3988.75 
Biomass (g AFDW.m
-





Species list Oostende-Fairway 
Shallow subtidal 
Abra alba Glycera species Nephtys species 
Angulus tenuis Lagis koreni Oligochaeta species 
Aphelochaeta marioni Lanice conchilega Owenia fusiformis 
Atylus falcatus Macoma balthica Poecilochaetus serpens 
Bathyporeia pelagica Magelona species Pontocrates altamarinus 
Capitella capitata Nemertea species Sagitta species 
Cirratulidae species Nephtys assimilis Scoloplos armiger 
Diastylis bradyi Nephtys cirrosa Spiophanes bombyx 
Donax vittatus Nephtys hombergii Spio species 







The beach of Oostende-East is situated at the eastern 
side of the fairway to Oostende (location 10 in all 
figures). It does not hold any conservation status but it is 
located in front of protected dunes and a Special Area of 
Conservation (SAC) (a). The Provincial Spatial 
Implementation Plan (PSIP) of Oostende covers the 
intertidal zone of this beach (b).  
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of Oostende-
East has a high to very high biological value (b). Due to 
the coastal flood risk in the PSIP of Oostende, the entire 
area will receive coastal defence measures. The beach of 
Oostende-East will receive a beach nourishment (500 
000 m³) in the near future (location G in b).  
 
All the following findings (c, d, f, g, h and i) are based on 
110 intertidal and 110 shallow subtidal samples taken in 
2004, 2006 and in spring (S) and autumn (A) of 2010 and 
2011 (Welvaert 2005; Van Ginderdeuren et al. 2007; 
Vanden Eede et al. 2011 and 2013): 
Oostende-East 
2004 2006 2010 2011 
 
A S A S A 
Intertidal zone 25 25 15 15 15 15 
Shallow subtidal zone 25 25 15 15 15 15 
 
In total, 49 intertidal and 67 shallow subtidal species 





variables fell between the maximum and minimum 
values of the Belgian beaches (d). The median grain size 
decreased from MHW (345.65 µm) to MLW (169.48 µm) 
while the shallow subtidal values fluctuated between 
150 and 250 µm (c). Six intertidal samples, all sampled in 
autumn 2010, had a median grain size higher than 300 
µm. Seven very low values (< 150 µm) were detected in 
the shallow subtidal zone (3 in 2004; 1 in 2006; 1 in 
spring 2011; 2 in autumn 2011). The intertidal median 
grain size was always higher than the shallow subtidal 
values. In 2004 and 2006, the intertidal abundance was 
higher than the shallow subtidal abundance. However, 
from spring 2010 onwards, the shallow subtidal 
abundance in autumn was higher than the intertidal 
abundance while in spring the values were lower (2010) 
or quite similar (2011) (f and g).  
 
In the intertidal zone, Bathyporeia pilosa and Scolelepis 
squmata were clearly the most dominant species in all 
years (h), except in 2004 when Spiophanes bombyx 
dominated. In the shallow subtidal zone, Ensis juveniles 
(1416.50 ± 615.06 individuals.m-²) and Macoma balthica 
juveniles (1044.19 ± 257.78 individuals.m-²) showed 
extreme peak values in autumn 2010. These values were 
not shown in figure i  to allow for a better interpretation 
of the remaining abundance values. In autumn 2010, 
Cirratulidae species were also very abundant. Spio 




















2004 2006 2010 2011 minimum maximum 
Beach elevation (m versus MLW) 1.86 ± 0.14 2.96 ± 0.20 2.25 ± 0.22 2.17 ± 0.10 2.08 ± 0.29 2.42 ± 0.16 0.00 5.41 
Median grain size (µm) 215.68 ± 2.00 231.76 ± 2.90 246.27 ± 4.95 299.38 ± 7.10 245.69 ± 6.02 233.00 ± 3.38 175.00 464.00 
Silt fraction (%) 0.04 ± 0.01 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 2.25 
Total organic matter (%) 0.10 ± 0.005 0.00 ± 0.01 0.60 ± 0.03 0.61 ± 0.03 0.47 ± 0.03 0.77 ± 0.05 0.00 1.84 
Total organic carbon (%) 0.13 ± 0.01 2.04 ± 0.71 0.21 ± 0.02 0.08 ± 0.03 0.17 ± 0.02 0.10 ± 0.01 0.00 19.00 
Carbonate content (%) 9.22 ± 0.37 12.50 ± 0.40 11.96 ± 0.97 10.55 ± 0.74 15.89 ± 2.05 13.69 ± 1.76 0.00 36.68 
Species richness (number of species) 8.40 ± 0.89 3.56 ± 0.33 3.29 ± 0.40 6.15 ± 0.54 3.80 ± 0.57 3.14 ± 0.61 0.00 19.00 
Abundance (number of individuals.m
-
²) 84.18 ± 20.02 80.35 ± 23.80 85.86 ± 39.99 107.00 ± 28.22 46.35 ± 12.49 49.19 ± 14.55 0.00 3988.75 
Biomass (g AFDW.m
-
²) 0.27 ± 0.06 0.37 ± 0.11 0.29 ± 0.07 0.72 ± 0.20 0.14 ± 0.03 0.30 ± 0.10 0.00 6.95 
  
SHALLOW SUBTIDAL 
2004 2006 2010 2011 minimum maximum 
Beach elevation (m versus MLW) -3.90 ± 0.26 -2.35 ± 0.26 -1.41 ± 0.23 -1.28 ± 0.30 -1.64 ± 0.15 -2.01 ± 0.12 0.00 5.41 
Median grain size (µm) 157.29 ± 1.57 180.88 ± 2.40 195.14 ± 3.63 201.28 ± 5.52 165.33 ± 10.49 168.74 ± 11.33 175.00 464.00 
Silt fraction (%) 1.22 ± 0.18 5.02 ± 1.21 1.06 ± 0.66 1.95 ± 0.99 9.58 ± 4.34 7.72 ± 4.69 0.00 2.25 
Total organic matter (%) 0.22 ± 0.03 0.00 ± 0.00 2.39 ± 0.30 1.15 ± 0.09 2.97 ± 0.47 1.96 ± 0.31 0.00 1.84 
Total organic carbon (%) 0.21 ± 0.03 1.84 ± 0.07 0.34 ± 0.15 0.30 ± 0.11 0.43 ± 0.11 0.27 ± 0.07 0.00 19.00 
Carbonate content (%) 13.41 ± 0.44 13.78 ± 0.25 10.36 ± 0.52 11.47 ± 0.58 14.58 ± 1.23 13.09 ± 1.04 0.00 36.68 
Species richness (number of species) 9.33 ± 0.98 7.00 ± 0.59 4.79 ± 0.50 11.20 ± 1.40 5.80 ± 0.70 9.67 ± 0.91 0.00 19.00 
Abundance (number of individuals.m
-
²) 34.65 ± 5.92 32.40 ± 2.52 30.22 ± 7.51 373.29 ± 98.08 46.65 ± 7.10 64.76 ± 10.25 0.00 3988.75 
Biomass (g AFDW.m
-













Species list Oostende-East 
Intertidal Shallow subtidal 
Abra alba Macoma balthica juveniles Abra alba Eteone longa Notomastus latericeus 
Actinaria species Magelona species Actinaria species Eumida sanguinea Oligochaeta species 
Angulus fabula Microprotopus maculatus Ampharetidae species Eumida juveniles Owenia fusiformis 
Atylus swammerdami Mysella bidentata Angulus fabula Eurydice pulchra Pariambus typicus 
Bathyporeia elegans Mytilus edulis Angulus tenuis Gammarus species Pholoe minuta 
Bathyporeia guilliamsoniana Nemertea species Aphelochaeta marioni Glycera species Phyllodoce species 
Bathyporeia pelagica Nephtys caeca Arenicola marina Haustorius arenarius Poecilochaetus serpens 
Bathyporeia pilosa Nephtys cirrosa Atylus falcatus Heteromastus filiformis Polydora species 
Bathyporeia sarsi Nephtys hombergii Atylus swammerdami Lagis koreni Pontocrates altamarinus 
Capitella capitata Nephtys juveniles Autolytus species Lanice conchilega Pseudocuma longicornis 
Chaetozone setosa Oligochaeta species Bathyporeia guilliamsoniana Macoma balthica Pygospio elegans 
Diastylis bradyi Owenia fusiformis Bathyporeia pelagica Macoma balthica juveniles Sagitta species 
Diastylis rathkei Phyllodoce species Bathyporeia sarsi Magelona species Scoloplos armiger 
Diogenes pugilator Poecilochaetus serpens Capitella capitata Malmgreniella juveniles Spiophanes bombyx 
Donax vittatus juveniles Pontocrates altamarinus Chaetozone setosa Microprotopus maculatus Spio species 
Ensis directus Sagitta species Cirratulidae species Mysella bidentata Urothoe poseidonis 
Ensis juveniles Scoloplos armiger Cumopsis goodsir Mytilus edulis Urothoe pulchella 
Eteone longa Scolelepis squamata Diastylis bradyi Nemertea species 
 Eumida sanguinea Spiophanes bombyx Diastylis rathkei Nephtys assimilis 
 Eurydice affinis Spio species Diogenes pugilator Nephtys caeca 
 Eurydice pulchra Spisula subtruncata Donax vittatus Nephtys cirrosa 
 Haustorius arenarius Talitrus saltator Donax vittatus juveniles Nephtys hombergii 
 Lagis koreni Urothoe brevicornis Ensis directus Nephtys juveniles 
 Lanice conchilega Urothoe poseidonis Ensis juveniles Nephtys species 






















The beach of Bredene is situated 3 km west of 
Oostende-East (location 11 in all figures). It does not 
hold any conservation status but it is located in front of a 
Special Area of Conservation (SAC) (a). The Provincial 
Spatial Implementation Plan (PSIP) of Bredene covers 
the intertidal zone of this beach (b).  
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of Bredene has a 
medium biological value (b). There is no coastal flood 
risk at the beach of Bredene. The dune area at the 
backshore provides the hinterland with sufficient coastal 
protection against flooding.   
 
All the following findings (c, d, f, g, h and i) are based on 
60 intertidal and 60 shallow subtidal samples taken in 
spring (S) and autumn (A) of 2010 and 2011 (Vanden 
Eede et al. 2011 and 2013): 
Bredene 
2010 2011 
S A S A 
Intertidal zone 15 15 15 15 
Shallow subtidal zone 15 15 15 15 
 
In total, 18 intertidal and 40 shallow subtidal species 
were identified (e). All mean measured abiotic and biotic 
variables fell between the maximum and minimum 






decreased from MHW (367.79 µm) to MLW (210.04 µm) 
while the shallow subtidal values fluctuated between 
150 and 250 µm (c). Nine intertidal samples had a 
median grain size higher than 300 µm (1 in spring 2010; 
4 in spring 2011; 4 in autumn 2011). The intertidal 
median grain size was always higher than the shallow 
subtidal values while the opposite trend could be 
observed for the abundance values. Normally, spring 
abundance values were lower than autumn values but 
the shallow subtidal value of autumn 2011 is even lower 
than the value found in spring (f and g).  
 
In the intertidal zone, Bathyporeia sarsi was the most 
dominant species in spring and autumn 2010 and 
Scolelepis squmata in spring and autumn 2011. Only in 
spring 2011, Spiophanes bombyx was found in very low 
abundance in the intertidal zone of Bredene. In the 
shallow subtidal zone, Ensis juveniles were the most 
dominant species in spring 2010. In autumn 2011, 
Cirratulidae species and Ensis juveniles were found in 
equally large abundances while in spring 2011, only 
Cirratulidae species was still abundantly present. Spio 
species and Cirratulidae species dominated the shallow 













2010 2011 minimum maximum 
Beach elevation (m versus MLW) 1.76 ± 0.18 2.00 ± 0.19 1.85 ± 0.28 1.89 ± 0.20 0.00 5.41 
Median grain size (µm) 287.92 ± 2.80 229.02 ± 3.22 287.00 ± 6.52 282.42 ± 8.98 175.00 464.00 
Silt fraction (%) 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 2.25 
Total organic matter (%) 0.50 ± 0.02 0.49 ± 0.02 0.39 ± 0.03 0.57 ± 0.04 0.00 1.84 
Total organic carbon (%) 0.14 ± 0.02 0.06 ± 0.03 0.11 ± 0.01 0.08 ± 0.01 0.00 19.00 
Carbonate content (%) 9.31 ± 0.59 9.04 ± 0.83 10.26 ± 1.30 8.67 ± 0.75 0.00 36.68 
Species richness (number of species) 3.09 ± 0.36 4.57 ± 0.51 3.50 ± 0.59 4.20 ± 0.60 0.00 19.00 
Abundance (number of individuals.m
-
²) 36.85 ± 5.10 70.18 ± 28.06 28.75 ± 5.45 64.82 ± 17.17 0.00 3988.75 
Biomass (g AFDW.m
-
²) 0.28 ± 0.09 0.46 ± 0.14 0.20 ± 0.04 0.50 ± 0.11 0.00 6.95 
  
SHALLOW SUBTIDAL 
2010 2011 minimum maximum 
Beach elevation (m versus MLW) -2.02 ± 0.30 -2.02 ± 0.27 -2.41 ± 0.26 -2.50 ± 0.25 0.00 5.41 
Median grain size (µm) 226.84 ± 2.86 183.66 ± 3.56 237.30 ± 2.60 226.51 ± 2.35 175.00 464.00 
Silt fraction (%) 0.58 ± 0.58 0.54 ± 0.53 0.09 ± 0.09 0.00 ± 0.00 0.00 2.25 
Total organic matter (%) 1.16 ± 0.07 0.88 ± 0.10 1.33 ± 0.10 0.80 ± 0.05 0.00 1.84 
Total organic carbon (%) 0.12 ± 0.02 0.07 ± 0.03 0.18 ± 0.02 0.11 ± 0.01 0.00 19.00 
Carbonate content (%) 7.11 ± 0.67 8.19 ± 0.62 7.10 ± 0.64 6.32 ± 0.22 0.00 36.68 
Species richness (number of species) 4.87 ± 0.34 10.80 ± 0.81 6.87 ± 0.72 10.20 ± 0.79 0.00 19.00 
Abundance (number of individuals.m
-
²) 72.88 ± 19.06 132.22 ± 40.77 67.79 ± 35.18 63.45 ± 10.03 0.00 3988.75 
Biomass (g AFDW.m
-













Species list Bredene 
Intertidal Shallow subtidal 
Bathyporeia pelagica Abra alba Haustorius arenarius 
Bathyporeia pilosa Ampharetidae species Heteromastus filiformis 
Bathyporeia sarsi Atylus falcatus Jassa species 
Cumopsis goodsir Bathyporeia pelagica Lanice conchilega 
Ensis juveniles Bathyporeia sarsi Macoma balthica 
Eteone longa Capitella capitata Macoma balthica juveniles 
Eurydice affinis Cirratulidae species Magelona species 
Eurydice pulchra Cumopsis goodsir Nephtys cirrosa 
Haustorius arenarius Diastylis bradyi Nephtys hombergii 
Macoma balthica Diastylis rathkei Oligochaeta species 
Macoma balthica juveniles Diogenes pugilator Owenia fusiformis 
Nemertea species Donax vittatus Pholoe minuta 
Nephtys caeca Donax vittatus juveniles Phyllodoce species 
Nephtys cirrosa Ensis juveniles Pontocrates altamarinus 
Owenia fusiformis Ensis species Pygospio elegans 
Scolelepis squamata Eteone flava Scoloplos armiger 
Spiophanes bombyx Eteone longa Scolelepis squamata 
Spio species Eumida sanguinea Spiophanes bombyx 
 
Eurydice pulchra Spio species 


























The beach of Wenduine is situated in front of the 
municipality of Wenduine (location 12 in all figures). It 
does not hold any conservation status (a). The Provincial 
Spatial Implementation Plan (PSIP) of De Haan covers 
the intertidal zone of this beach (b).  
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of Wenduine has 
a low to medium biological value (b). The coastal flood 
risk in the PSIP of De Haan is exceptionally high at the 
beach of Wenduine as it is regarded as one of the 
weakest links in our coastal defence system. The beach 
of Wenduine will receive a beach nourishment (700 000 
m³ - location H in b) in the near future. A storm wall will 
be built on the roundabout while a parapet structure (a 
curled storm wall to deviate splashing sea water) will be 
integrated in the sea dyke.  
 
All the following findings (c, d, f, g, h and i) are based on 
41 intertidal and 40 shallow subtidal samples taken in  
2004 and 2006 (Welvaert 2005; Van Ginderdeuren et al. 
2007): 
Wenduine 2004 2006 
Intertidal zone 15 26 
Shallow subtidal zone 15 25 
 
In total, 33 intertidal and 38 shallow subtidal species 





variables fell between the maximum and minimum values 
of the Belgian beaches (d). The median grain size 
decreased from MHW (341.53 µm) to MLW (211.00 µm) 
(c). Six intertidal samples, all taken in 2006, had a median 
grain size higher than 300 µm. More than half of the 
shallow subtidal samples (21 samples) had a very low 
median grain size (< 150 µm) (7 in 2004 and 14 in 2006). 
The intertidal median grain size was always higher than 
the shallow subtidal values while the shallow subtidal 
abundance was always higher than the intertidal values. In 
2006, the intertidal median grain size and the abundance 
value were higher than in 2004 but the shallow subtidal 
abundance was lower than in 2004 (f and g). 
 
In the intertidal zone, Scolelepis squamata was clearly the 
most dominant species in 2006 while Spiophanes bombyx 
was the only dominant species found in 2004. Bathyporeia 
pilosa was bearly found in the intertidal zone of 
Wenduine. In the shallow subtidal zone, Spio species was 
the only dominant species appearing in both studied 
years. It was clearly the most dominant species in 2004. In 
2006, Cirratulidae species dominated the shallow subtidal 
zone of Wenduine. Macoma balthica juveniles were not 








2004 2006 minimum maximum 
Beach elevation (m versus MLW) 0.90 ± 0.17 2.71 ± 0.27 0.00 5.41 
Median grain size (µm) 238.67 ± 4.53 269.24 ± 6.22 175.00 464.00 
Silt fraction (%) 0.00 ± 0.00 0.00 ± 0.00 0.00 2.25 
Total organic matter (%) 0.12 ± 0.01 0.00 ± 0.00 0.00 1.84 
Total organic carbon (%) 0.11 ± 0.01 0.80 ± 0.03 0.00 19.00 
Carbonate content (%) 7.19 ± 0.83 9.90 ± 0.12 0.00 36.68 
Species richness (number of species) 6.07 ± 0.69 3.31 ± 0.21 0.00 19.00 
Abundance (number of individuals.m
-
²) 20.64 ± 1.90 46.33 ± 8.03 0.00 3988.75 
Biomass (g AFDW.m
-
²) 1.67 ± 0.61 0.32 ± 0.06 0.00 6.95 
  
SHALLOW SUBTIDAL 
2004 2006 minimum maximum 
Beach elevation (m versus MLW) -8.85 ± 0.34 -5.62 ± 0.20 0.00 5.41 
Median grain size (µm) 155.75 ± 11.02 126.97 ± 17.67 175.00 464.00 
Silt fraction (%) 16.37 ± 3.45 40.64 ± 5.34 0.00 2.25 
Total organic matter (%) 0.98 ± 0.18 0.00 ± 0.00 0.00 1.84 
Total organic carbon (%) 0.75 ± 0.14 2.12 ± 0.19 0.00 19.00 
Carbonate content (%) 20.78 ± 2.57 13.99 ± 0.47 0.00 36.68 
Species richness (number of species) 5.92 ± 1.37 4.16 ± 0.43 0.00 19.00 
Abundance (number of individuals.m
-
²) 61.46 ± 17.41 69.83 ± 8.90 0.00 3988.75 
Biomass (g AFDW.m
-













Species list Wenduine 
Intertidal Shallow subtidal 
Angulus fabula Nephtys juveniles Abra alba Macoma balthica 
Bathyporeia elegans Oligochaeta species Actinaria species Magelona species 
Bathyporeia guilliamsoniana Paraonis fulgens Angulus fabula Mysella bidentata 
Bathyporeia pelagica Phyllodoce species Bathyporeia elegans Nemertea species 
Bathyporeia pilosa Poecilochaetus serpens Bathyporeia guilliamsoniana Nephtys assimilis 
Bathyporeia sarsi Pontocrates arenarius Bathyporeia pelagica Nephtys cirrosa 
Diastylis bradyi Pygospio elegans Bathyporeia sarsi Nephtys juveniles 
Donax vittatus Sagitta species Capitella capitata Nephtys hombergii 
Eteone longa Scoloplos armiger Chaetozone setosa Notomastus latericeus 
Eurydice affinis Scolelepis squamata Cirratulidae species Oligochaeta species 
Eurydice pulchra Spiophanes bombyx Diastylis bradyi Phyllodoce species 
Haustorius arenarius Spio species Donax vittatus Pontocrates altamarinus 
Lanice conchilega Urothoe poseidonis Ensis juveniles Scoloplos armiger 
Macoma balthica 
 
Eteone longa Scolelepis squamata 
Magelona species 
 
Eurydice affinis Spiophanes bombyx 
Mysella bidentata 
 
Eurydice pulchra Spio species 
Nemertea species 
 
Glycera species Spisula subtruncata 
Nephtys assimilis 
 




























The beach of Blankenberge is situated in front of the 
municipality of Blankenberge (location 13 in all figures). It 
does not hold any conservation status and is regarded as a 
touristic beach area (a). The Provincial Spatial 
Implementation Plan of Blankenberge covers the intertidal 
zone of this beach (b).  
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of Blankenberge 
has a very low to low biological value (b). Due to the 
coastal flood risk in the PSIP of Blankenberge, the entire 
area will receive a beach nourishment (384 000 m³ - 
location I in b) in the near future.  
 
All the following findings (c, e and f) are based on 15 
intertidal samples taken in autumn 2011 (2011 A), at the 
beach of Blankenberge (Vanden Eede et al. 2013). In total, 
14 species were identified (d). All mean measured abiotic 
and biotic variables fell between the maximum and 
minimum values of the Belgian beaches (c). The median 
grain size decreased from MHW (268.48 µm) to MLW 
(221.83 µm) (e) and Bathyporeia sarsi was clearly the 

























  2011 minimum maximum 
Beach elevation (m versus MLW) 2.36 ± 0.24 0.00 5.41 
Median grain size (µm) 247.63 ± 3.49 175.00 464.00 
Silt fraction (%) 0.00 ± 0.00 0.00 2.25 
Total organic matter (%) 0.56 ± 0.03 0.00 1.84 
Total organic carbon (%) 0.06 ± 0.003 0.00 19.00 
Carbonate content (%) 5.60 ± 0.37 0.00 36.68 
Species richness (number of species) 3.28 ± 0.62 0.00 19.00 
Abundance (number of individuals.m
-
²) 30.93 ± 6.35 0.00 3988.75 
Biomass (g AFDW.m
-
²) 0.14 ± 0.07 0.00 6.95 
Species list Blankenberge 
Bathyporeia pilosa Jassa herdmani 
Bathyporeia sarsi Macoma balthica 
Cirratulidae species Mytilus edulis 
Eteone longa Nemertea species 
Eurydice affinis  Nephtys cirrosa 
Eurydice pulchra Oligochaeta species 







The beach of Fonteintjes is situated at the western side of 
the fairway to Zeebrugge (location 14 in all figures). It 
does not hold any conservation status but it is located in 
front of a Special Area of Conservation (SAC) and a Special 
Special Protection Area (SPA) (a). The Provincial Spatial 
Implementation Plan (PSIP) of Brugge covers the intertidal 
zone of this beach (b).   
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of Fonteintjes has 
a low to high biological value (b). There is no coastal flood 
risk in the PSIP of Brugge so no coastal defence activities 
are planned.  
 
All the following findings (c, e and f) are based on 22 
intertidal samples taken in autumn 1997, at the beach of 
Fonteintjes (Speybroeck et al. 2005). In total, 14 species 
were identified (d). All mean measured abiotic and biotic 
variables fell between the maximum and minimum values 
of the Belgian beaches (c). The median grain size 
decreased from MHW (265 µm) to MLW (225.30 µm) (e) 
and Scolelepis squamata, closely followed by Bathyporeia 
sarsi, was clearly the most dominant species in the 








  1997 minimum maximum 
Beach elevation (m versus MLW) 2.70 ± 0.18 0.00 5.41 
Median grain size (µm) 240.65 ± 2.78 175.00 464.00 
Silt fraction (%) 0.00 ± 0.00 0.00 2.25 
Total organic matter (%) 0.53 ± 0.02 0.00 1.84 
Total organic carbon (%) 0.00 ± 0.00 0.00 19.00 
Carbonate content (%) 0.20 ± 0.02 0.00 36.68 
Species richness (number of species) 4.95 ± 0.26 0.00 19.00 
Abundance (number of individuals.m
-
²) 79.21 ± 13.16 0.00 3988.75 
Biomass (g AFDW.m
-






Species list Fonteintjes 
Bathyporeia pelagica Macoma balthica 
Bathyporeia pilosa Nephtys cirrosa 
Bathyporeia sarsi Paraonis fulgens 
Cumopsis goodsir Pontocrates altamarinus 
Eteone longa Psammodrilus balanoglossoides 
Eurydice affinis  Pygospio elegans 
Eurydice pulchra Scolelepis squamata 







The beach of Heist is situated at the eastern side of the 
fairway to Zeebrugge (location 15 in all figures). It is part 
of the nature reserve ‘Baai van Heist’ and it is located in 
between protected dunes and Belgium’s only marine 
reserve (a). The Provincial Spatial Implementation Plan 
(PSIP) of Knokke-Heist covers the intertidal zone of this 
beach (b).   
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of Heist has a high 
to very high biological value (b). There is coastal flood risk 
in the PSIP of Knokke-Heist so a huge beach nourishment 
(3 620 000 m³ - location J in b) is planned from March 
2013 onwards. The slope of the nourished beach should 
cause minimal loss in intertidal beach area.  
 
All the following findings (c, e and f) are based on 22 
intertidal samples taken in autumn 1997, at the beach of 
Heist (Speybroeck et al. 2005). In total, 16 species were 
identified (d). All mean measured abiotic and biotic 
variables fell between the maximum and minimum values 
of the Belgian beaches (c). The median grain size 
decreased from MHW (275.10 µm) to MLW (227.20 µm) 
(e) and Scolelepis squamata and Bathyporeia sarsi were 









  1997 minimum maximum 
Beach elevation (m versus MLW) 2.93 ± 0.28 0.00 5.41 
Median grain size (µm) 255.42 ± 2.82 175.00 464.00 
Silt fraction (%) 0.40 ± 0.17 0.00 2.25 
Total organic matter (%) 0.56 ± 0.03 0.00 1.84 
Total organic carbon (%) 0.00 ± 0.00 0.00 19.00 
Carbonate content (%) 0.33 ± 0.06 0.00 36.68 
Species richness (number of species) 6.41 ± 0.48 0.00 19.00 
Abundance (number of individuals.m
-
²) 191.33 ± 33.98 0.00 3988.75 
Biomass (g AFDW.m
-






Species list Heist 
Bathyporeia pilosa Macoma balthica 
Bathyporeia sarsi Nephtys cirrosa 
Capitella capitata Nephtys hombergii 
Cerastoderma edule Psammodrilus balanoglossoides 
Cumopsis goodsir Pygospio elegans 
Eteone longa Scolelepis squamata 
Eurydice affinis  Spiophanes bombyx 





Zwinduinen en Polders 
 
The beach of Zwinduinen en Polders is situated in the 
protected area ‘Zwin’ (location 16 in all figures). Zwin is a 
Special Area of Conservation (SAC), a Special Protection 
Area (SPA) and a Ramsar site (a). The intertidal zone of 
this beach is not covered by any Provincial Spatial 
Implementation Plan (PSIP) (b).  
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of Zwinduinen en 
Polders has a medium biological value (b). There is no 
coastal flood risk in Zwin.  
 
All the following findings (c, e and f) are based on 20 
intertidal samples taken in autumn 1997, at the beach of 
Zwinduinen en Polders (Speybroeck et al. 2005). In total, 
15 species were identified (d). All mean measured abiotic 
and biotic variables fell between the maximum and 
minimum values of the Belgian beaches (c). The median 
grain size fluctuated from MHW (276.10 µm) to MLW 
(249.30 µm). Only two samples had a median grain size 
higher than 300 µm (408.30 µm) (e). Scolelepis squamata 
was clearly the most dominant species in the intertidal 







Zwinduinen en Polders INTERTIDAL 
  1997 minimum maximum 
Beach elevation (m versus MLW) 1.96 ± 0.19 0.00 5.41 
Median grain size (µm) 285.15 ± 10.93 175.00 464.00 
Silt fraction (%) 0.00 ± 0.00 0.00 2.25 
Total organic matter (%) 0.64 ± 0.05 0.00 1.84 
Total organic carbon (%) 0.00 ± 0.00 0.00 19.00 
Carbonate content (%) 1.29 ± 0.62 0.00 36.68 
Species richness (number of species) 5.75 ± 0.41 0.00 19.00 
Abundance (number of individuals.m
-
²) 67.21 ± 15.27 0.00 3988.75 
Biomass (g AFDW.m
-





Species list Zwinduinen en Polders 
Bathyporeia pelagica Ophelia rathkei 
Bathyporeia sarsi Paraonis fulgens 
Capitella capitata Pontocrates arenarius 
Eteone longa Psammodrilus balanoglossoides 
Eurydice pulchra Pygospio elegans 
Haustorius arenarius Scolelepis squamata 
Nephtys cirrosa Spio species 







The beach of Lombardsijde is situated at the eastern side 
of the fairway to Nieuwpoort (location 17 in all figures). 
The whole beach is part of a Special Area of 
Conservation (SAC). The western part falls within the 
nature reserve ‘IJzermonding’ and is located in front of a 
Special Protection Area (SPA) and protected dunes (a). 
The eastern part falls within a military domain. The 
intertidal zone of this beach is not covered by any 
Provincial Spatial Implementation Plan (PSIP) (b).  
 
According to the marine biological valuation map of the 
shallow Belgian coastal zone, the beach of Lombardsijde 
has a low to high biological value (b). There is no coastal 
flood risk at the beach of Lombardsijde. However, this 
beach was nourished from March until September 2009. 
Approximately 650 000 m³ of sand was deposited on top 
of the beach over a distance of around 1 200 m. The 
nourished sand had a grain size between 200 and 250 
µm and originated from the new shipping lane to 
Oostende.  
 
All the following findings (c, d, f, g, h and i) are based on 
255 intertidal and 239 shallow subtidal samples taken 
before (2004, 2006, 2008) (Welvaert 2005; Van 
Ginderdeuren et al. 2007; Vanden Eede et al. 2008), 





et al. 2010) and after (S and A 2010, 2011, 2012) 
(Vanden Eede et al. 2011, 2013) the nourishment.  
 
In total, 52 intertidal and 81 shallow subtidal species 
were identified. The number of species found differed 
between before, during and after the nourishment (e): 
 
Intertidal Shallow subtidal 
Before 39 48 
Nourishment 25 69 
After 30 60 
 
All mean measured abiotic and biotic variables fell 
between the maximum and minimum values of the 
Belgian beaches (d). The median grain size 
decreased from MHW (354.60 µm) to MLW (120.49 µm) 
while the shallow subtidal values fluctuated between 150 
and 200 µm (c).  Ten intertidal samples had a median grain 
size higher than 300 µm (1 sample before the nourishment 
(2004), 1 during the nourishment (autumn 2009) and 8 after 
the nourishment (3 2010 S, 2 2011 A, 1 2012 S and 2 2012 A). 
Seven very low values (< 150 µm) were detected in the 
shallow subtidal zone, 1 before (2008), 1 during (2009 A) and 
5 after the nourishment (2 2010 S, 1 2010 A and 2 2011 A). 
The intertidal median grain size was always higher than the 
shallow subtidal values, except in 2010 A. In autumn, the 
shallow subtidal abundance was always much higher than 
the intertidal abundance, while in spring the values were 
quite similar or higher. However, the intertidal values in 2006 
were higher than the shallow subtidal ones and 2011 A 
values were not higher than 2011 S values (f and g).  
 
In the intertidal zone, Bathyporeia pilosa and Scolelepis 
squamata were clearly the most dominant species before 
the nourishment (h). In 2009 S, 2010 S and A, 2011 S and 
2012 S Bathyporeia pilosa and Scolelepis squamata 
dominated while Bathyporeia pilosa and B. sarsi dominated 
in 2009 A. Eurydice pulchra was the most dominant species 
in 2011 and Bathyporeia sarsi and Scolelepis squamata 
dominated in 2012 A. Spiophanes bombyx was bearly found 
in the intertidal zone of Lombardsijde. In the shallow subtidal 
Lombardsijde 
2004 2006 2008 2009 2010 2011 2012 
  
S S A S A S A S A 
Intertidal zone 50 25 25 39 26 15 15 15 15 15 15 




zone, Cirratulidae species (2010 A, 2011 S), Ensis juveniles 
(autumn 2009, 2010 and 2012) and Macoma balthica 
juveniles (autumn 2010 and  2012) showed extreme peak 
values, e.g. more than 1 000 individuals.m-². These values are 
not shown in figure i to allow for a better interpretation of 
the remaining abundance values.  
Before the nourishment and in 2009 S, Spio species were the 
most dominant species. In autumn 2009, 2010 and 2012,  
Ensis juveniles and Macoma balthica juveniles dominated. 
Cirratulidae species were dominant in 2010 A and 2011 S 
while Spio species were dominant in 2011 A and 2012 S. 
Lanice conchilega bearly found in the shallow subtidal zone 




   
2004 2006 2008 2009 
  
  
Beach elevation (m versus MLW) 1.82 ± 0.09 3.51 ± 0.32 2.49 ± 0.24 2.28 ± 0.22 2.16 ± 0.12 
   Median grain size (µm) 188.24 ± 4.07 215.92 ± 4.99 215.89 ± 3.63 212.98 ± 3.94 236.84 ± 8.53 
   Silt fraction (%) 0.03 ± 0.01 0.0007 ± 0.0003 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 
   Total organic matter (%) 0.10 ± 0.01 0.00 ± 0.00 0.24 ± 0.01 0.56 ± 0.02 0.51 ± 0.03 
   Total organic carbon (%) 0.27 ± 0.03 1.23 ± 0.10 1.50 ± 0.03 1.39 ± 0.06 0.19 ± 0.04 
   Carbonate content (%) 12.90 ± 0.70 12.26 ± 0.48 12.49± 0.29 11.62 ± 0.53 10.23 ± 1.12 
   Species richness (number of species) 4.30 ± 0.33 2.52 ± 0.31 3.44 ± 0.30 3.03 ± 0.28 2.96 ± 0.34 
   Abundance (number of individuals.m-²) 50.44 ± 15.71 178.49 ± 52.10 65.89 ± 18.58 46.32 ± 12.57 60.46 ± 19.27 
   Biomass (g AFDW.m-²) 0.55 ± 0.11 6.11 ± 1.62 0.21 ± 0.04 0.33 ± 0.10 0.17 ± 0.06 
   
Lombardsijde 
INTERTIDAL 
2010 2011 2012 minimum maximum 
Beach elevation (m versus MLW) 2.40 ± 0.32 2.08 ± 0.17 2.14 ± 0.28 1.91 ± 0.20 2.58 ± 0.31 1.82 ± 0.06 0.00 5.41 
Median grain size (µm) 280.23 ± 8.94 168.12 ± 4.13 262.80 ± 6.84 252.39 ± 9.54 267.89 ± 5.69 247.86 ± 2.87 175.00 464.00 
Silt fraction (%) 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 2.25 
Total organic matter (%) 0.79 ± 0.04 0.83 ± 0.26 0.56 ± 0.03 0.43 ± 0.04 0.06 ± 0.10 0.88 ± 0.07 0.00 1.84 
Total organic carbon (%) 0.12 ± 0.01 0.09 ± 0.05 0.14 ± 0.01 0.09 ± 0.01 0.085 ± 0.005 0.072 ± 0.002 0.00 19.00 
Carbonate content (%) 9.87 ± 1.91 5.78 ± 0.28 6.62 ± 0.65 8.52 ± 1.11 6.94 ± 0.54 8.70 ± 0.25 0.00 36.68 
Species richness (number of species) 2.47 ± 0.56 5.53 ± 0.50 4.27 ± 0.33 3.27 ± 0.34 3.67 ± 0.51 4.13 ± 0.12 0.00 19.00 
Abundance (number of individuals.m
-
²) 36.50 ± 19.56 121.92 ± 33.68 105.59 ± 31.76 46.89 ± 13.54 39.52 ± 11.89 62.26 ± 3.15 0.00 3988.75 
Biomass (g AFDW.m
-
²) 0.08 ± 0.02 0.67 ± 0.12 0.46 ± 0.11 0.21 ± 0.07 0.34 ± 0.08 1.10 ± 0.10 0.00 6.95 






   2004 2006 2008 2009 
   Beach elevation (m versus MLW) -3.84 ± 0.22 -2.07 ± 0.29 -2.78 ± 0.29 -1.59 ± 0.38 -1.48 ± 0.47 
   Median grain size (µm) 164.64 ± 0.48 171.24 ± 0.75 182.30 ± 2.35 188.42 ± 2.69 195.89 ± 6.62 
   Silt fraction (%) 0.24 ± 0.05 1.37 ± 0.39 1.01 ± 0.91 0.99 ± 0.49 5.51 ± 4.02 
   Total organic matter (%) 0.23 ± 0.01 0.00 ± 0.00 0.37 ± 0.05 1.45 ± 0.10 1.44 ± 0.10 
   Total organic carbon (%) 0.10 ± 0.02 1.56 ± 0.05 1.54 ± 0.03 1.31 ± 0.05 0.21 ± 0.03 
   Carbonate content (%) 11.91 ± 0.23 11.55 ± 0.17 12.84 ± 0.28 10.88 ± 0.44 11.73 ± 0.51 
   Species richness (number of species) 4.06 ± 0.30 7.28 ± 0.45 7.56 ± 0.67 5.72 ± 0.44 9.20 ± 1.13 
   Abundance (number of individuals.m-²) 51.20 ± 11.46 41.01 ± 3.25 64.69 ± 10.40 50.71 ± 5.22 275.80 ± 61.06 
   Biomass (g AFDW.m-²) 0.77 ± 0.15 40.79 ± 5.32 2.66 ± 0.47 2.91 ± 0.82 4.40 ± 0.76 
   
Lombardsijde 
SHALLOW SUBTIDAL 
2010 2011 2012 minimum maximum 
Beach elevation (m versus MLW) -3.05 ± 0.43 -2.78 ± 0.48 -3.14 ± 0.43 -2.57 ± 0.36 -2.98 ± 0.43 -297 ± 0.10 0.00 5.41 
Median grain size (µm) 158.35 ± 12.17 190.12 ± 2.20 177.04 ±2.36 168.94 ± 5.46 172.98 ± 1.39 174.73 ± 0.35 175.00 464.00 
Silt fraction (%) 10.43 ± 5.27 5.43 ± 1.92 3.65 ± 1.47 5.07 ± 2.82 3.96 ± 1.40 2.26 ± 0.24 0.00 2.25 
Total organic matter (%) 2.77 ± 0.57 2.16 ± 0.31 2.22 ± 0.31 1.64 ± 0.29 0.02 ± 0.01 1.93 ± 0.09 0.00 1.84 
Total organic carbon (%) 0.51 ± 0.16 0.29 ± 0.08 0.35 ± 0.06 0.23 ± 0.05 0.22 ± 0.03 0.191 ± 0.004 0.00 19.00 
Carbonate content (%) 11.62 ± 1.32 12.65 ± 1.05 12.56 ± 0.78 11.07 ± 0.57 11.60 ± 0.57 10.32 ± 0.10 0.00 36.68 
Species richness (number of species) 8.53 ± 1.29 13.33 ± 1.26 10.07 ± 0.85 16.60 ± 1.32 12.80 ± 0.91 16.20 ± 0.39 0.00 19.00 
Abundance (number of individuals.m
-
²) 54.94 ± 12.34 839.54 ± 201.25 298.85 ± 118.96 218.60 ± 42.55 144.58 ± 24.58 884.70 ± 37.65 0.00 3988.75 
Biomass (g AFDW.m
-














Species list Lombardsijde – intertidal zone 
Before Nourishment After 
Abra alba Macoma balthica Abra alba Nemertea species Abra alba Haustorius arenarius 
Aphelochaeta marioni Magelona species Bathyporeia pelagica Nephtys caeca Bathyporeia pelagica Heteromastus filiformis 
Arenicola marina Nemertea species Bathyporeia pilosa Nephtys cirrosa Bathyporeia pilosa Macoma balthica 
Bathyporeia elegans Nephtys assimilis Bathyporeia sarsi Nereis longissima Bathyporeia sarsi Macoma balthica juveniles 
Bathyporeia pilosa Nephtys caeca Bodotria pulchella Phyllodoce species Cumopsis goodsir Magelona species 
Bathyporeia sarsi Nephtys cirrosa Capitella capitata Polydora species Donax vittatus Nemertea species 
Capitella capitata Nephtys hombergii Cumopsis goodsir Pseudocuma longicornis Donax vittatus juveniles Nephtys caeca 
Corophium species Nephtys species Donax vittatus Scolelepis squamata Ensis juveniles Nephtys cirrosa 
Cumopsis goodsir Nereis longissima Ensis juveniles Spiophanes bombyx Eteone flava Owenia fusiformis 
Diastylis rathkei Oligochaeta species Eteone longa Spio species Eteone longa Phyllodoce species 
Donax vittatus Phyllodoce species Eurydice affinis Spisula subtruncata Eurydice affinis Polydora species 
Eteone longa Polydora species Eurydice pulchra  Urothoe pulchella Eurydice pulchra  Pontocrates altamarinus 
Eumida sanguinea Pygospio elegans Haustorius arenarius 
 
Harmothoe nodosa Scolelepis squamata 
Eurydice affinis Scoloplos armiger 
   
Spiophanes bombyx 
Eurydice pulchra  Scolelepis squamata 
   
Spio species 
Gammarus species Spiophanes bombyx 
   
Urothoe poseidonis 
Glycera species Spio species 
   
Urothoe pulchella 
Haustorius arenarius Talitrus saltator 
    Jassa species Urothoe poseidonis 











Species list Lombardsijde - shallow subtidal zone 
Before Nourishment After 
Abra alba Mysella bidentata Abra alba Magelona species Abra alba Jassa species 
Angulus fabula Nemertea species Angulus fabula Nemertea species Ampharetidae species Lanice conchilega 
Atylus falcatus Nephtys assimilis Arenicola marina Nephtys assimilis Angulus fabula Macoma balthica 
Autolytus species Nephtys caeca Atylus falcatus Nephtys caeca Angulus fabula juveniles Macoma balthica juveniles 
Bathyporeia elegans Nephtys cirrosa Bathyporeia pelagica Nephtys cirrosa Angulus pygmaeus Magelona species 
Bathyporeia pelagica Nephtys hombergii Bathyporeia sarsi Nephtys hombergii Arenicola marina Mysella bidentata 
Bathyporeia sarsi Nephtys species Bodotria pulchella Nereis longissima Atylus falcatus Nemertea species 
Bodotria pulchella Nereis longissima Capitella capitata Owenia fusiformis Atylus swammerdami Nephtys assimilis 
Capitella capitata Orchomenella nana Cirratulidae species Pariambus typicus Autolytus species Nephtys caeca 
Cirratulidae species Owenia fusiformis Corophium species Pectinaria koreni Bathyporeia elegans Nephtys cirrosa 
Cumopsis goodsir Pariambus typicus Cumopsis goodsir Pholoe minuta Bathyporeia pelagica Nephtys hombergii 
Diastylis bradyi Perioculodes longimanus Diastylis rathkei Phyllodoce species Bathyporeia pilosa Nephtys juveniles 
Donax vittatus Phyllodoce species Donax vittatus Polydora species Bathyporeia sarsi Nereis longissima 
Ensis directus  Polydora species Ensis juveniles Pontocrates arenarius Capitella capitata Oligochaeta species 
Eteone flava Pontocrates altamarinus Eurydice affinis Pseudocuma longicornis Cirratulidae species Orchomenella nana 
Eteone longa Pontocrates arenarius Eurydice pulchra  Scoloplos armiger Cumopsis goodsir Owenia fusiformis 
Eurydice pulchra  Praunus neglectus Glycera species Scolelepis squamata Diastylis bradyi Pariambus typicus 
Gammarus species Pygospio elegans Harmothoe nodosa Sigalion mathildae Diastylis rathkei Pectinaria koreni 
Glycera species Scoloplos armiger Haustorius arenarius Spiophanes bombyx Donax vittatus Pholoe minuta 














Species list Lombardsijde - shallow subtidal zone 
Before Nourishment After 
Haustorius arenarius Sigalion mathildae Lanice conchilega Spisula subtruncata Ensis juveniles Polydora species 
Lanice conchilega Spiophanes bombyx Macoma balthica Urothoe poseidonis Ensis species Pontocrates altamarinus 
Macoma balthica Spio species Macoma balthica juveniles Urothoe pulchella Eteone flava Pygospio elegans 
Magelona species Urothoe poseidonis 
  
Eteone longa Scoloplos armiger 
    
Eumida sanguinea Sigalion mathildae 
    
Eurydice pulchra  Spiophanes bombyx 
    
Gammarus species Spio species 
    
Glycera species Spisula species 
    
Harmothoe species Urothoe poseidonis 
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